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ABSTRACT

Introduction: According to World Health Report (2002) any type of tobacco smoking is the most preventable cause of overall morbidity as well as
cardiovascular mortality worldwide. Cigarette smoking has long been proved as a causative factor for CAD (coronary artery disease) so present
study aims to evaluate the Electrocardiographic status in smokers and chewers of tobacco, to have a comparative analysis of their ECG status with
non tobacco users not smoking or chewing. Objective: The objective is to find if smoking or chewing tobacco produce any ECG changes.
Methodology: Two groups was taken, 77 cases and 300 controls, 12 lead ECG record was taken and BP of each subject was recorded. ECG interval
of cases and controls was evaluated if any change is found. Results: There was significant increase in mean BP of smokers was found as compared
to non smokers. There was significant prolongation of mean duration of P wave and QRS complex in smokers and chewers was found as compared
to control. Conclusion: ECG changes in smokers demonstrates only significant increase in mean P wave and QRS interval and so overall total
duration of cardiac electrical wave was found to be affected by smoking. So this was concluded that any type of smoking is injurious to

cardiovascular health
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INTRODUCTION and purpose of study was explained to each subject and informed

According to the World Health Report (2002)' Cigarette smoking
increases the relative risk of coronary artery disease by 2.8-fold and
3.1-fold in young (35-64 years) men and women, respectively.’
Smoking has acute deleterious effects on the blood pressure and
sympathetic tone, and it reduces the myocardial oxygen supply.
Smoking is associated with increased ventricular premature beats, and
it is a strong risk factor for sudden cardiac death.’ Compared to
nonsmokers, smokers have increased incidence of coronary spasm and
areduced threshold for ventricular arrhythmias.*

Tobacco is the most preventable cause of overall morbidity as well as
cardiovascular morbidity worldwide. The consumption of nicotine in
tobacco is the single biggest avoidable cause of death and disability.
Tobacco usage is considered one of the biggest public health hazards
the world has ever faced, killing nearly six million people a year.” More
than five million of these deaths are attributable to direct tobacco use
while more than 0.6 million are attributable to non-smokers being
exposed to passive smoke. Approximately one person dies every six
seconds due to tobacco use in some form, accounting for one in 10
adult deaths. Up to half of current tobacco users will eventually dies of
atobacco-related disease.”

Tobacco use can lead to heart attack, chronic obstructive pulmonary
disease, cancer, peripheral vascular disease, hypertension and so on.’
Recording of ECG is one of the simplest methods of assessing
cardiovascular dysfunction.” An ECG is simply a representation of the
electrical activity of the heart muscle as it changes with time. Smoking
is a well-established risk factor for ischemic stroke and myocardial
infarction." Smoking has varied effects on the cardiovascular system.
The quality, quantity, duration and frequency of smoking play an
important role in determining how much smoking is harmful to the
cardiovascular system.”” Given the importance of adverse effects of
smoking, the present study has been undertaken to see ECG changes in
male smokers, who are otherwise healthy as compared to non smokers.

MATERIALAND METHODS

The aim of the study is to evaluate, change in different cardiac
electrical parameters with the help of ECG in smokers. The study is a
cross sectional comparative study between smokers and non smokers.

The study was carried out in the department physiology, UPUMS,
SAIFAI, ETAWAH, UTTAR PRADESH, for a period of February
2019 to July 2020, with the permission of ethical committee. A total 77
prehypertensive smokers ( BP = 120-139/80-89mmHg, JNC VII
criteria), apparently healthy male and female between age 20-45 years
and 300 Non smoker of same age group as for cases, selected from
general population and medicine outpatient department. The nature

consent was obtained from those willing to participate in the study.

A detailed history of each subject was taken. Thorough general,
physical and systemic examination was carried out to rule out any
clinically apparent disease. After proper preparation of each subject,
blood pressure was recorded in resting supine position, with the help of
Stethoscope and manual sphygmomanometer. Electrocardiogram of
each subject was recorded in resting supine position by using Clarity
ECG: CMECG-01, Clarity Medical Private Limited. It is computer
based automatic 12 lead ECG machine. The ECG recorded was
evaluated for, Heart rate, P wave, PR interval, QRS complex, QRS
axis, QT interval, QTc interval, ST segment, T wave etc.

Statistical Analysis

The data was entered on Microsoft excel 2016 and the result was
expressed as Mean = S.D. Data then analyzed by using IBM SPSS 2.0
statistical software. Smokers were compared with Non smokers.
ANOVA single factor for two means was used for comparison between
the groups and p value <0.05 was considered as significant.

RESULT

The mean systolic blood pressure in smokers was 129.66 mmHg and
Non smokers 113.28mmHg and the difference was found significant.
Mean diastolic blood pressure in smokers was found 84.49mmHg and
Non smokers 73.67mmHg, the difference was found significant. The
mean HR in smokers was 86.05 per sec and in Non smokers 84.98 per
sec, the difference was found not significant with p value 0.41. The
mean P wave duration in smokers was 129.60msec and in Non smokers
125.05msec and the difference was found (P value 0.05) poorly
significant. The mean PR interval in smokers was 160.81msec and in
Non smokers 157.99msec, the difference was found (P value 0.29)
insignificant. The mean QRS interval in smokers was 85.01msec and
in non smokers 79.75msec and the difference was found (P value
0.004) highly significant. The mean QRS axis in smokers 38.95 and
non smokers 40.16, difference was insignificant. The mean QT interval
358.13msec in smokers and in non smokers 348.23msec, the
difference was insignificant. The mean QT, interval 415.90msec in
smokers and 404.93msec in non smokers, the difference was found
insignificant. The mean ST segment interval in smokers 80.48msec
and in non smokers was 79.18msec, the difference was insignificant.
The mean T wave interval in smokers was 191.78 msec and in non
smokers was 187.74msec, the difference was insignificant.

Table-1 Comparison of BPbetween smokers and Non smokers

Blood Pressure Smokers |Non Smokers |P value
Systolic 129.66 113.28 0.00
BP(mmHg)
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Diastolic 84.49 73.67 0.00
BP(mmHg)
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Graph-1 Comparison of BP between smokers and Non smokers

Table-2 Comparison of ECG Parameters between smokers and
Non smokers

ECG Parameters Smokers Non Smokers |P value
HR 86.05+9.97 84.98+10.26 |0.41

P Wave(msec) 129.60+22.69 |125.01£16.78 |0.05
PR Interval(msec) 160.81423.78 |157.99+19.77 [0.29
QRS Interval(msec) [85.01+£17.84 |79.75£13.08 |0.004
QRS Axis 38.95£32.42 |40.16£29.82 |0.75
QT Interval(msec) 358.13458.93 [348.23+43.60 |0.1
QTec Interval(msec) |415.90+66.94 [404.93+49.91 (0.1

ST Segment (msec) |80.48+12.00 |79.18+0.67 0.38

T Wave(mesec) 191.78428.32 |187.74+24.29 |0.21
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Graph-2 Comparison of ECG Parameters between smokers and
Non smokers

DISCUSSION

Smoking has various kinds of effects on the cardiovascular system.
The quantity, duration and frequency of smoking play an important
role in the development of cardiovascular disease and complications
and also complication in various organs of the body. In available
literatures, it has been seen that smoking increased the heart rate.

It was found that in smokers there was a little decrease in the duration
of P-R interval and QRS duration. But it was not statistically
significant.” But in the present study the ECG result of smokers show
statistically significant increase in blood pressure (systolic and
diastolic), P wave duration, QRS interval as compared with non
smokers. Cigarette smoking increases the velocity of conduction and
shortens the effective refractory period at the AV node."* Smoking was
associated with shorter QTC than non smokers.” but in the present
study QTC interval is within normal limit. Smoking causes down
sloping of ST segment in the subject, which predicts any kind of future
coronary events.'® other parameters such as heart rate, PR interval,
ORS axis, OT interval, OTc interval, ST segment, T wave duration do
not show any significant change in duration as compared to smokers by
ANOVA single factor for two means.

CONCLUSION

The present study was conducted to assess the electrocardiographic
changes in the cardiovascular system. The electrocardiographic results
were evaluated for different parameters like heart rate, P-wave, P-R
interval, QRS complex, QRS axis, QT interval, QTc interval, ST
segment and T-wave. P wave and QRS duration shows a significant
change for smokers. There is no significant change seen in P-R

interval, QRS axis, QT interval, QTc interval, ST segment and T-wave
among both groups. QRS complex is increased significantly in
smokers compared to non smokers. T-P interval increase is seen in
smokers, which may alter the heartrate.

The result from this study among non-smokers and smokers shows that
smoking of even a single cigarette can potentially increase the risk of
sudden cardiac death in all individuals. So it is the responsibility of our
society and physicians to discourage smoking of even a single
cigarette, in the whole community and discourage other type of
smoking.
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